Abstrslct S/dne« papDDSs dteSrzey gumtrza chbrdanet heFwSeA1o7ty heptf-($Zz1or ep)Xde} ]*/1ydsoxyo}Z7ordene and rzdane were bosssayed agz'nst larve of Alzopheles quadrimaculatus Says the remnant n;molezzs of zesectzeide and metab-Olitev in brla;e snd medlllm were t>termined by electron-ffinity gas chromatog-rapSly. 7:he insecticides were sztrpristngZy nonperststent st concentrations norm.ally .sezZ, Abstrslct S/dne« papDDSs dteSrzey gumtrza chbrdanet heFwSeA1o7ty heptf-($Zz1or ep)Xde} ]*/1ydsoxyo}Z7ordene and rzdane were bosssayed agz'nst larve of Alzopheles quadrimaculatus Says the remnant n;molezzs of zesectzeide and metab-Olitev in brla;e snd medlllm were t>termined by electron-ffinity gas chromatog-rapSly. 7:he insecticides were sztrpristngZy nonperststent st concentrations norm.ally .Abstract. Since a change of stiz7qaZus is required! to efect a visttal reWspon*e and slnce saccaclic eye rwovements change the locus of the retinal image the hypothesis was developed that there should be cz brain response following :ccadlc eye movement. The hypothesis was tested experimentally by averaging the ctivities following *uccessive vaccadfic eye 7qovements. A response was foundf wAose characteristics were dependent on illuminance of the stimalas.
ng the concon-tl atlon of MtOpEptOt in the c-llltule :mediutn .from 1 to 3 percen-t failed to lXeverse the inhibit:ion this sllggests that xlo alltlimetffiolic erctlon Is itlvolved
Irlhibition was tlliafl%ec1:ed by inter position o£ dlialysis tubing lbetween tis sues ar(l seeded agsir Howe-ve:rs there WilS no Appaelt dir-tlsion of the inhlhato-ry factor iflto the tgar con- Conjunctivil extracts we:re prepared by grinding coarsel-y sninced tissue (10 g wet weight) in a mo:rtar and cx;tracting with 5() -perc&lzt ethanol (250 ml ) + A tutid extract was obtalnedi The alcolaol was remos7ed hy evapolatioa ln s pan held ;n a 42tC water 1jatha the siqueov-ls residue was sterilee The cxt-ract wa.s t noculated wi-th C. (lZbicuns (1+t)8 celix per milliliter) in the tog phase of grovvth alld xTlCubate-d at 37tC ol] u rotiltor (20 rev/mir) by the tumble tilbe teehniqtleX Viability tests by the platecount ltOLi were perforlued befoI^e a]d aITter 2lvi }lolrss incubutiorl (Table 1 ) 
* Three diSelent batches of conjLlncti-va1 estracts had this lethal effect on Cw aIhic4tvi The drop in vlability was -parilleled hy a decreaseS indicating cell ng the concon-tl atlon of MtOpEptOt in the c-llltule :mediutn .from 1 to 3 percen-t failed to lXeverse the inhibit:ion this sllggests that xlo alltlimetffiolic erctlon Is itlvolved
Irlhibition was tlliafl%ec1:ed by inter position o£ dlialysis tubing lbetween tis sues ar(l seeded agsir Howe-ve:rs there WilS no Appaelt dir-tlsion of the inhlhato-ry factor iflto the tgar con- Xsotopically labeled compounds are expensive and often difficult to syn-thesize5 more importantS in the aforenzentioned work, radio-labeled products could not be identified as part of the analysis, that is to sayS the determined product might be the original pesticide or a product thereof, or both. Such identifications have been made by us using electron-affinity gas chromatography to study the fate of seven ch]orinated insecticides and a degradation product of heptachlor in aqueous suspensions containing mosquito larvat (5) and in the larvae.
One milllliter of acetone containing an appropriate quantity of insecticide was stirred into 225 ml of distilled water in each of a number of wide-naouth half-liter jalns. Twenty-five follrth-instar larvae (A nopheles quadrir1aculatus Say) in 25 ml of water were added to each open jar, and nzortality was noted after 20 hours at 26.5°C From 12 to 18.5 g of water volatilized during the test. Both the suspension and separated larvae ( 50 larvae were rinsed with hexane and homogenized for analysis) were extracted with hexane and analyzed by electron-afEinity gas chromatography (6). The fact that added insecticides cou]d be recovered practically quantitatively from suspensions and larvae at the outset denzonstrated the reliability of the procedtlreS no metabolites or other products were found in freshly made suspensionsf Identification of prodtlcts was based on retention times (Table 1). Metabolic conversion of aldrin to dieldrinS DDT to DDE (7) and heptachlor to its epoxide by larvae of A. qzladrimaczzlats was deternzined quantitatively. These metabolites must have been formed by the larvae because (i) the metabolites were not present initially (ii) they could not be found in appreciable quantities in the aqueotls medium and (iii) 50 percent or more of the insecticide in the larvae was present as the metabolite. Tn contrast with this result, forn1ation of nontoxic l-hydroxychlordene frofn heptachlor appeared to be exogenous to the or-ganismS since appreciable amounts of it formed in the absence of larvae.
More than half of the DDT in aqueous suspensions (0.00l to 0.l00 ppm) at 25°C was lost in l day by codistillation with water (l 2). The low recov-Xsotopically labeled compounds are expensive and often difficult to syn-thesize5 more importantS in the aforenzentioned work, radio-labeled products could not be identified as part of the analysis, that is to sayS the determined product might be the original pesticide or a product thereof, or both. Such identifications have been made by us using electron-affinity gas chromatography to study the fate of seven ch]orinated insecticides and a degradation product of heptachlor in aqueous suspensions containing mosquito larvat (5) and in the larvae.
One milllliter of acetone containing an appropriate quantity of insecticide was stirred into 225 ml of distilled water in each of a number of wide-naouth half-liter jalns. Twenty-five follrth-instar larvae (A nopheles quadrir1aculatus Say) in 25 ml of water were added to each open jar, and nzortality was noted after 20 hours at 26.5°C From 12 to 18.5 g of water volatilized during the test. Both the suspension and separated larvae ( 50 larvae were rinsed with hexane and homogenized for analysis) were extracted with hexane and analyzed by electron-afEinity gas chromatography (6). The fact that added insecticides cou]d be recovered practically quantitatively from suspensions and larvae at the outset denzonstrated the reliability of the procedtlreS no metabolites or other products were found in freshly made suspensionsf Identification of prodtlcts was based on retention times (Table 1) .
Metabolic conversion of aldrin to dieldrinS DDT to DDE (7) and heptachlor to its epoxide by larvae of A. qzladrimaczzlats was deternzined quantitatively. These metabolites must have been formed by the larvae because (i) the metabolites were not present initially (ii) they could not be found in appreciable quantities in the aqueotls medium and (iii) 50 percent or more of the insecticide in the larvae was present as the metabolite. Tn contrast with this result, forn1ation of nontoxic l-hydroxychlordene frofn heptachlor appeared to be exogenous to the or-ganismS since appreciable amounts of it formed in the absence of larvae.
More than half of the DDT in aqueous suspensions (0.00l to 0.l00 ppm) at 25°C was lost in l day by codistillation with water (l 2). The low recoverr of DDT was therefore expected; but the incomplete recovery of the other insecticides suggests that they too may 11 DECEMBER 1964 err of DDT was therefore expected; but the incomplete recovery of the other insecticides suggests that they too may 11 DECEMBER 1964 codistil. This premise is supported by the finding that the concentration of lindane necessary to kill 50 percent of the larvae was greater in open jars (0.032 ppm) than in closed jars (0.012 ppm) which precluded codistillation.
If we assume that the low recovery of insecticide (Table 1 ) is due to codisti]lation ourw data are consistent with the concept that the less polar compounds codlstil with water more readily than polar compounds. Thus aldrin and heptachlor which are less polar than their corresponding epoxidesS codistilled to a greater degree (82 to 94 percent) than their epoxides (27 to 56 percent ); the most polar compound, l-hydroxychlordene codistilled very little (3 percent).
About three times more dlieldrin than aldrin and from three to five times more hoptacJa lor ep oxide th an h eptachl or were found in larvae exposed for 20 hotlrs to approximately equivalent initial concentrations of insecticide (metabolite-s expressedl as original insecticide). However, the conclusion that aldrin and heptach4or have a lesser ailnity for the larvae than their epoxides must be considered tentative because certain variables are not controlled in the bioassay. For example, the lower uptake by larvae of aldrin and heptachlorS when compared with their epoxidesS may bedue ln part to the expostlre of the larvae over the test period to a lower concentration oiT aldrin and heptachlorS the lower concentration resulting from the greater loss of these insecticides (probably by codistillation) than of their epoxides codistil. This premise is supported by the finding that the concentration of lindane necessary to kill 50 percent of the larvae was greater in open jars (0.032 ppm) than in closed jars (0.012 ppm) which precluded codistillation.
About three times more dlieldrin than aldrin and from three to five times more hoptacJa lor ep oxide th an h eptachl or were found in larvae exposed for 20 hotlrs to approximately equivalent initial concentrations of insecticide (metabolite-s expressedl as original insecticide). However, the conclusion that aldrin and heptach4or have a lesser ailnity for the larvae than their epoxides must be considered tentative because certain variables are not controlled in the bioassay. For example, the lower uptake by larvae of aldrin and heptachlorS when compared with their epoxidesS may bedue ln part to the expostlre of the larvae over the test period to a lower concentration oiT aldrin and heptachlorS the lower concentration resulting from the greater loss of these insecticides (probably by codistillation) than of their epoxides Our findings illustrate the potential of electran-affinity gas chromatography in determining the fate of chlorinated hydrocarbons at very low concentrations in aqueous suspensions and in minute organisms. Codistillation with water mar be an important route for the loss of aldrin5 die}.drin heptachlor, heptachlor epoxide, y-chlordane, and lindane, and codistillation should. be considered in investigations dealing with these insecticides as water contaminants.
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